Key indicators: powder synchrotron study; T = 297 K; mean (O-Li) = 0.020 Å; disorder in main residue; R factor = 0.057; wR factor = 0.080; data-to-parameter ratio = 91.1.
Structure refinement of high-resolution X-ray powder diffraction data of the title compound gave the composition Li 1.865 CoP 2 O 7 , which is also verified by the ICP measurement. Two Co sites exist in the structure: one is a CoO 5 square pyramid and the other is a CoO 6 octahedron. They share edges and are further interconnected through P 2 O 7 groups, forming a three-dimensional framework, which exhibits different kinds of intersecting tunnels containing Li cations and could be of great interest in Li ion battery chemistry. The structure also exhibits cation disorder with 13.5% Co residing at the lithium (Li1) site. Co seems to have an average oxidation state of 2.135, as obtained from the strutural stochiometry that closely supports the magnetic susceptibility findings. Etheredge & Hwu (1995); El Maadi et al. (1995) ; Huang & Hwa (1998); Sanz et al. (1999) ; Erragh et al. (1998) . Pseudovoigt profile coefficients as parameterized in Thompson et al. (1987) and Finger et al. (1994) .
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Crystal data (Fagginani et al., 1976; Sandström et.al., 2003) and MO 4 polyhedra (Etheredge et al., 1995; Erragh et al., 1998; Sanz et al., 1999) (Erragh et al. 1991) . Two forms of structures were found for Na 2 CoP 2 O 7 by Erragh et al. 1991 : one is triclinic and another one is orthorhombic. The tetragonal structure of Na 2 CoP 2 O 7 was reported by Sanz et al. 1999 and they found that the tetragonal form could be a derivative of the orthorhombic form, with a higher point symmetry for the former. In addition, the tetragonal structured Na 2 CoP 2 O 7 was described by Guesmi et al. 2007 . To our knowledge, the A 2 CoP 2 O 7 with Li as cation has never been reported.
Here, we report a new Li containing solid with a three-dimensional framework ( Fig. 2 the interconnection between metal oxide and pyrophosphate groups, and the lithium cations are located in the tunnels thus formed (Fig 2) . The structure of the related Fe-compound has been studied by us (Zhou et al. 2011) and Nishimura et al. (2010) , as well as the electrochemical properties, which showed that it is a good candidate for the cathode material of lithium-ion batteries. The title compound also has the potential to work as the cathode material for lithium-ion batteries. We present here its crystal structure, as determined and refined from synchrotron powder X-ray diffraction data (Fig. 3) .
The powder sample was synthesized through a "wet" method based on mixing stoichiometric aqueous solutions of the precursors followed by thermal treatments. The general procedure involves the mixing of soluble precursors in distilled water followed by a slow evaporation through continuous stirring to dryness before annealing the resultant solids. The precursors for the synthesis were Li(CH 3 COO),Co(CH 3 COO) 2 . 4H 2 O,and NH 4 H 2 PO 4 , which were dissolved in 100 ml distilled water in a molar ratio of 2:1:2 (1.32 g, 2.49 g and 2.3 g respectively) to give a 0.02 molar lithium solution. The self-adjusted pH of all the solutions were found to be around 4.5. The solution was stirred and evaporated on a hot-plate in the hood followed by vacuum oven drying overnight at 363 K. The resulting solid was preheated in a H2/He (8.5°/91.5° by volume) atmosphere at 673 K for 4h to decompose the precursors followed by reheating under the same atmosphere up to 873 K for 16h with intermittent grinding to obtain the pink colored powder as final product. The sample was also analyzed with a Perkin-Elmer ICP-OES Optima 7000 DV for the elemental content. The average result of 3 analyses showed that the ratio of Li: Co: P is 1.85: 0.996:2. In addition, the SQUID magnetic study on the sample using a Quantum Design MPMS XL SQUID magnetometer showed that the effective magnetic moment of it is 5.23m B which is typical divalent Co.
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Refinement During structural refinement, occupancy factor for Li1 and Co3 were refined using constrains for atomic coordinate, atomic displacement parameter, and keeping the sum of occupancy facter equals to unity, which later were fixed to their close refined values as 0.73 and 0.27 respectively. Occupancy for Co1 was also observed to be deficient and fixed to it's closely refined value of 0.739 to 0.73, in final refinement cycles.
Figures Fig. 1 . Thermal ellipsoid view of Li 1.86 CoP 2 O 7 framework, having edge shared CoO 5 and CoO 6 interconnected through P 2 O 7 moities. 
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